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(54) COMPRESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce sliding loss of a journal bearing 
part under a sliding atmosphere of HFCs refrigerant or natural refrigerant 
by setting a Sommerfeld value showing a bearing characteristic of the 
journal bearing part for supporing a main shaft to a specified value. 
SOLUTION: In a journal bearing 25 for supporting a main shaft 5, a 
carbon bush material 26 is shrinkage-fitted and fixed to a bearing parts 
4, the carbon bush material 26 is finished in such a way that a sliding 
surface is ground and polished after metallic element such as Pb, Sb, Sn, 
and Cu is impregnated into a carbon raw material which is molded in a 
ring shape and which is sintered. The journal bearing 25 is formed as a 
specification of a bearing in such constitution that the diameter is set to 
33 mm, width is set to 1 5.8 mm, and clearance ratio is set to 0.002. 
Accordingly, Sommerfeld value of the journal bearing 25 in various kinds 
of operating conditions of a scroll compressor is set to S>0.04. 
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im&mn mmn^n^mcammm^t. goes 
;uf4S^5 1 . mttmz wK>mi rem*? t mzmmm- 
§a -» — ^nassiscDift tt^atD-r v> v - 7 x ;u 

SKi3t«jftt?/-cB« : F*$tr*»i«**n ; E f tHi?t, Si} 

tBtt*ffi*Si»i*-3±Wfc. iWiE£«i*3£*SS>+— 
^l/WSSPi: . Bufg^lfitc^ 0 fif ttfclsHE^i: fliiEffifflS 

fg -»— f /MttSffitc # fifJJga^WStt St Hi 

t . SuIS±l4lc|5 "3 (if [Hl$£? i: huIBSSISSSbIcIR 0 

f - /UttSSflfc * - # > y -y -> a fcf fe -5 ^ I £ 7" y > * 

^flg7-y->n«cofi/P^r$ft§cfJ*g|5d:0»< U fftSffi 

fee fc*W«i:t*EEI«lffl'»-t/HIS. 
[SURE 5 ] -» - ^-;Uttg«JOWS«F tt***3-T V 

x/U MI S£S >0. 0 4 fcU/£if^2~4 

> (H F C s) ?t!££\ ^^?*i:LTH F C s i$8»c 

> (HFC s ) «ffl^LTXXf;WStl 
< ttx— r;Ufft?f <0H F C s H*«fctt^5ffliSffc*ffl^ 
/cIS^Jl 1 - 5 O^ftfr— EteKttOE*»o 

[»*3I8] ttttffittfcLTKto** (HC) 
U<ttZHWfcK*»« (CO 2) *ffll*fc»#El-5 

[0001] 
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[0 0 0 2] 

[SE«Ofiffi] ft«fflO«»Ett«i:LTtt, EI88IW 

gg®J "T & ±«0 ft CO * tt + — 1- /WAS K «fc o T 3£ 

70 *n-;UE««fcLTtt* ^¥6-3 0 7 3 5 6^ 

[0 0 0 3] B7k:fi£*(OX*a— ;l/E«8«0*BfTffiBI 
Sr^f J ffiBBSB l <Qft£IUcte, @£X*n-/l/2 a t 

2 b^^x-^x h$4^3, x-^x httS3*^*-r 

^>tt§^p a p4^±gf5tcgS^T^^o fit, pJKjX^D 
— ;U2 bO$*2 c£\ ittSOfcggl^^V^SBS a 
»tJ"fc7A:»OftDtt$6iCifAL, pJ®]X^n-;U2 b 

20 *±«i5 0!Hie3ii!ifc«toagigai!i**s 0 ^ws^i* 

^ l OT^«»k:tt«»a9*If*'r*tt/£«) l 0^ 

OKAS l l *^88:tt6hTV^So * bT^P^S§§ l cort 
gRcr)X^-^- 2 2 J: 5TflltcttKAffllJO«rxE^*^ 
io x^-nt- 22J: D±«k:a:EIII«<0*fXE**^ffl-r 
5i*t4oT^5 fl Bu8S«lS«fl4 tctt*»— ^;l/ffl 
§8, fellllS6, X^X httS3*iB», ?%aJLfciH 

rta9*smj-r*j*»mp 1 2^igct6nTt^o ±h 

8, ffl^«S6, x-^x hMS3^#t*6-rsjl5i?\: l 3 
^oillliSOTJBlcliiSl^Kl 4*EASft 
ti^E ^er^s^ LTfl 5 Ml* rHitffi 9 *®^^±tf S ct 

en/cRtm^-v^^-, i 6ttfflKS»i <on^E«* 

40 X^W-rRtttSWTfeSo EI^X^a-;b2'a <^l*Sgf5^ 
4 cb^X^~^~2 2€rtt*A,T#;UhT»tt*tlTt> 
£o X-^— 9—2 2(i, ^onJBTffiBBSa l 

gpcott^JO tftott^, l 9^±P#IcpJ»iX^o- 

a>»**«*J-r*iSS±#^ H\ 2 0tipJK]X^D-;U 
2 b^rll^X^n-;b2 a tC«LTffiIsI5i»l$-y:5/c«> 
OglEIW±fflO*;U^A"J vy, 2l«Effl«*SI5 2^ 
«E*^*»^^S-e:«llllSWfi 4 lc&ttfc»APT& 
JO ^> 0 
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[0 0 0 4] ^te±E«M«fr64*£E«aWii0ftffl«:K 

-;l/2 b*iHELav^«k-5lcaSElEl31ll!i*-S*cii:*cJ: 
.0, Sl^X^n-;l/2 a (bpJS)X^n~;l/2 b ^OPbI^c 

TRtffiWl 6J:t)«l!B8»l^Rtmsnx SlHSEtf 

[0 0 0 5] -75"s K 1 4T»^±tf 6 ftftiBfU 

f*9ti, BEffiScOmii^l 3<D^±flU fl£4li£ 

? 7 b^«IO^*SP 1 8*iioTf4/ci6 1 OtcMSMit 

[0 0 0 6] !S£*cO«»fflOX*o-;l/flE|>aiT«, ft 
IT/W Fo^Dn7/l/tn^'y (H C F C 2 
2) *\ »a«»tUTl£»»*fflt^TV^o 

1. 3-1. 8mmaS<DWS*K^CfflU\ -toai« 
± E ^ 7 Lfi*fc*£« & cfc tffflflB/l * JBj* L ft Hi Stt T £> 

So 

[0 0 0 7] EttSrt<D*XE*jOS73lRl^fe«ttJF1ll 

i;^iRitciEie u fi^L>w§ 6^it — Jvmss 8 

T'$l$?n5o Tftto*>. »R»SA^ricS±»5li. 
klC&S 0 C^±$to©&Ccfc9, 5^*— *vl/Migi*gffi 

f & to -6iHIJ»«!»tti«i*ffl»tt« £ & 0 , * # 
[0 0 0 8] -flStc, S/>— 

^a^W, «iSI»Mli:*liaD01t** t-rsk, #0 

(an oa-rtisft*. 
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[0 0 0 9] 

[an 

[oo i o] rfiftjli ttiTli 7 w - 7 x ;H I s ^ 

» s mmmtk taws/c*, v w - -7 x /i/ h fa s * 

[0 0 1 1 ] Mi/^tlTf/c^lHC F C 2 2tt» 
teSHROff? k J: 0 ffiESij Wn»5ft**« 

inft**«iT6ofto coefc^tc, se*(oft«, ft 

[0012] 

ffl»MI«r«*ffll^TSftft!«H C F C 2 2^6ttJRS? 
*ti4lv^Fo7;Wo*-;fy (HFCs)fti® 

a6*^^ttKfb7kH6 (ho, ~m<tmm ceo 2) &h 

H F C sft^^cfca'gMft^tcWLTlgS 
ttA^gkOKjiS*^, #ijt-;l/xxf;l/ (POE) 

[0013] ii(Ocfc«5asB»it©sut^aisaffli!i»H 

JBLT, MOttttftft, i*S(H]fe32^. ttSfflftif*/jN 
^<L, fe*i^ittSIWM*^:#< IT, -r&to^y> 
40 v-7i;l/ HfilS c ktc cfc 0 

6s 7>7-7i;l/ H S ftK^SW ?S t , 

iff. *M»i:40, ffltt«5fe^it^:"r*/£^Tft<, 

[0 0 14] ?6tc, ±EOC6*0*ritTtt, EfiS«« 

fc«wt-c**fc«>, "liftx^D-Mc^ffl-rsMatCcfc 

^ T$fiStc « ^ > h *<ftpto 0 , MS^TOMOMM 
50 tfSUT^fto ccotztb. «B#ffitttt*OHto£|q]lt:— 
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OHdWTMtf *< 4*«iRitf Soft. 

aif«ffiii«*fic u^-r^ofco fit, isutt^ts 
[0015] *»wtt±i2fie*ora«j«*iBi5fe'r*feo 

[0 0 16] 

§ S> + - -T ;b#§g[$ fc: , «JE±*4 US 0 fr* ft m fc 

T-^xn/MlS^rS >0. 0 4 kLfccfctwakt 
[0 0 17] W5R«2<D*«W«, ffiEflStiOrtfflUcffi 

[0 0 18] »*S3 0**W«±. «BISBS»©rt»JcE 

$££r£;i 3 >>> - ^-/l/MSSB fc * HuIS^Wtcffi 0 tttf ft 
IsME^ fctuEffiBBSSlcro 0 ttttfcHS^fttfM&a 
S^ti^ftWx., HuE^^-^;l/W8SBtcK*W#«flB 

[0 0 19] IS^JS4 0*liB^t± x ffiBflgffiOrtgMcE 
«««SBi:, t9EEiB««tV«:ettrS±Hi&:. WE± 
+ - - J- ;U«ia<B k , TOE z/ -v — 

•OESBBKSBfcffl 9 ttttftBS^StrtMSa***** 
n{§ A , tuie 5/ -v - ^ ;U$ft ggptc # — ;p y -? y iy a. tt& 

&0m< U MS*S^TBuE^^--^;l/ttSg|5kttSgl5 

□ a a pa i c ^ no « is 1 1 ft c k * w t r * a te a t* £ s 0 

[0 0 2 0] I; ft, R*IH5(0*«W«. JvUtt 
0. 0 4kLftW*«2*St^±4EKOEI6«T*fe 

So 

[0 0 21] 



(4) 2001-65458 
[0 0 2 2] (XffEO^HB 1)81 tt*SW©S 1 OH 
X * n - ;l/EE8Sa^±l4(0 ^» - ^ $> £ ft 

^fflfi&tco^Taini-s^sffiffl-rso *ft. %«0tu: 

.70 [0 0 2 3] >>>-t;l/i§2 5ttttS»a4^IB«0 

- «p >y >y 5/ zl , U > y« ritjg LABS Lttfi — # 
>X#lcPb, Sb. S n x C uftifO&JB^iftSrSi! 

S»*ffi*BfBU. WBLTtt±tffct>OT*» 
So sKvr^^^WZ 6 0^3. 5mmk 

Lfto ±«5*5«fet/«gSH5a4tCtt*X^»«*f F C 2 

[0 0 2 4] fit, *Sg^eOE««ffl-»— ^;bttS 
20 WS^ttfll (PUtf$fiiD=3 3mm, $^lL=l 

5. 8 mm, PSHit0 = O. 0 0 2 ) teM^ S C k iC 
£ *) , X ^ n - ;l/BE««0»aj«EftftT£ J- « ^ ^ » 
t;mso7>7-7x;l/hiS*. S>0. 0 4tc& 
S«/StcLfto 

[0025] *fc±E*j«^6ft*ffl»«lffls;+— 

»**tf«tt^*(Oft»^ift^^D-;Ucag7Sia<0 ; R 

t;l/MS2 57S»?hS fl 
[0 0 2 6] C©i?t, »»tffi^6flt«i«5tt, 

[0027] u*>ua^6, ^mmnmru, x^a- 

Jls&ffifflt^&MWSnZkftlC — #vM»5 2 5 CO 

l/>-7-7x;UHiIS«:, S>0. 0 4fcLftt(OT$ 

[0 0 2 8] JEW* 6 ±SBOJ:-9^ffi^t L< ti^ 

[00 2 9]»!8 (HFC134a) tS^Xf^mWOA 
50 (Tjl^jl^y^y'm <0«S3?H**T% 
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7 i 

' itmt, ttS(oi»w*» f fcMratk * otk f / ^ i: v > 

£ L/co 

[0 0 3 0] H2fc±EII»^6»6nft«lS(OJ«»« 

C(0JS»ft^, V>v-7x;bhSS^S<o. 04i: 
3 D y>-?~7x;H^S^S>0. 0 4 
[0 0 3 1] tt±oci:fr6, *HSfi*H8tc«tntf, m 

[0 0 3 2] 443, ±E* 1 OjMEOJBJRTtt, X^n 

[0 0 3 3] **«0B!B^tt?*«i:LTHFC 1 

3 4a^ »*«fafctt«*«H F C 1 3 4 atC«LT?g 
»a* < SLV^7;U+;l/^V-tf>ffl (ttH3 1. 3mm2 
/s@40°C) ^ffl^tl^o COJc-Mc, ffi&tcfcfl, 

SOHSilH tc JBfiE * ti * »«*<fi*i«lc L < ^ ft #>Sfc 
i^8ft*ftfc:< <ft« 0 £6tc, »«£iSfl¥LK:<^ft«> 

tfft<ft£ftA6. »»iai**5J:tJFflM«tt«:fii±T**o 
[0 0 3 4] ft*5, ft?Iirfe LTHFC s?ft»*C*fL 
TS»14#gLV^fiMi M3 2mrn2/s @40 

[0 0 3 5] Sft, »*«»kLTHFC s»»tCflL 
Tffli§i-£xx-r;l,ft& L < lix-T^Wfrfcffl^fti** 

[0 0 3 6] £6tc, ?^Ii:lTHC^!fi^ KSKflftffl 
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ttSflSCkmS. »«fcLTC0 2»«*ffl^fc 

*s + — *-;H6$OfflWiftfr tf— JlilSS fc ft 3 *Hffij 
fBJig<D/Effi«8ffl * — ^WS^fflf ^ C £ lc £ 0 s 

/o [0037] mrnmm 2 ) wt* #fsw<og? 2 on 

[0 0 3 8] 13 ti*fgB^om 2 OltaSOJBffiJCfetJ S 
2 7 <OttSS5i«8BiClHtROX 'J 7 h 2 8 £rt£tf T 

ttXU 7h2 8^MLTt/^ 0 2 6tC, *SfoSS<DJB!fi 
1 5. 8mm, BMHJJrfc * = 0 . 0 0 2) £r3H;£-r £ C k 

~t;l/at^ v /yT-7x;i/hls^ s>o. 0 4tc 

[0 0 3 9] COct^tC, 2/-fr-^;l/«lSOtt5KJSffl5 
tc«ttOX'J 7h2 8*&W-fc«|]EKfc Lftfti6, MSMI 

.^^—■^/i/ttgcoyv^— vx;i/h<is*. s>o. o 

[0 0 4 0] ft*3 % attOA-*>77^>a»t0illlSj5 

[0 0 4 l] S^tc, *H)SS<OfBftgT«, -r-y^attu: 
. #'j>r5 K3R«Bsorv>i»*fflt^ftft«>, tuison 

SS<Oflg»o*— *>ry^at}tctfc'<||B<ft< ftO, "7" 
MSSPS 4 tEXf4»tf«fllli:4D . Satt^SPflTfc: 
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[oo4 2]' mmmm3) olt. **bojb3©* 

[0 0 4 3] H4tt*5IWOS3(OltaS<OJB«K:fefrtS 
ffiffi«ffi -V — t ;l/*SS<D 7* «y #<D|ft H V $> 

M^ftf2 9te, fiffS l . 3 5mmOW«I 
£3 0lcflH\ *0««±fc£?LK«*£Ji3 lfecfctfW 

ift3 0O»Stt0, 65mmtLT, 1. 3 5mmf 
SOH^^^gp^e-r— ttlc, g£3 0<Dl&i?£;® 

[0 0 4 4] £6lC, **3»OjFB«RT«. ttgCDtt^ 
(PUMgD=3 3mm, ifiHL= 1 5. 8 mm, ffi 
P^tt ^ = 0 . 0 0 2) ^s^rrsc X^d- 
Jl/EEI8«©#fiHIE*ft fe tt S -v - -t V> 
7-7x;bh(lS^ S>0. 0 4lcftS«iiRfc:l,T^ 

So 

[0 0 4 5] CC0<fc9tc, »^#«fl|«^MS«:^> 
< Lfc«j5fc4:Lftfc«K MSWffiTOttSfflOWttAVft 

T^±wo«f4*^i;, ^a»^^$fi^a?T^^ < ft 

J: o T . i: H@ 77*>a ^SttiS^^S* $ ■£ s c 

-7x;UMSS£\ S>0. 0 4 £ft««]5)tfc LTl^S 

[0 0 4 6] £6tc, rv3/i*tk:«ftft#«flia&|||| 
§£ffli^ftft«>, 7'r>a#Oiltf8Si:S:5fta6, 
fflgn* h*^««cS<ft5o 7«y ^»*ttSffl.Bilc 

[0 0 4 7] *HSSOJEJBT*tt, ■&tt#«BB*&tt$ 

if^Ttraaftssds^ffsnso sft, ^uss^jg^T 

H\ 86**9^ — H^3 0£)tS/¥£;?$ 
^S*ft*^ Xf77«(:«^WMT*oT^ 

»*Lfc£ftJt*Wi3 1 tlc«IBl3 2*4»btei 

[0 0 4 8] (HSfiOJBJB 4 ) WT\ 4 (OH 

amojea8k:-ot^Tiaffi«:#KaLft^e>ittwr*o 
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[0 0 4 9] H5tt*aw©S4toj|]SI5tojB!ftk:i3tt« 
EE*f«£ffl~>> — ■*vi'ttg<0HfflWfffii8* m 5 te*?^*) 

yr>a»3 4 5fflt\ «gffiM»o»flBff***ftffi 
±t)W< LftjST**o >t:'J^^F«W7yatt 
3 3tt\ **«0/PSttlfflgJP£3. SmmTSBO, $* 

70 CW'y>aS3 3 ^rlfi§g{5 D a p 4 &C/±A LO^K 0 tttt 

t^s q y^>a«3 3tt«5Haifflo«aiffs*ct3* 

Mo 

[0 0 5 0] *H*Oflg!BT«, $fi§Ott« 

(MAtf«gD = 3 3mm, «lg*lL=l 5. 8mm, Pi 
Rfltt^O. 0 0 2) &mfe?%CtlC& 0, X^n- 

;7x;l/MilS«\ S>0. 0 4fcftS*g/£*cLT^ 

20 So 

[0 0 5 1 ] C<D£?tc, #y-<5 K3R«BBOr^ vo. 

t;l/fag«£ LTffli/\ tfigM*Hffi<?)Wj91JP 
££rrH< Lftf#/£<hLftft#>, ttg«ffiT4>ttgffl(Dffl 

ttSftT'OiMOftStfii;, Wtt#W#*iIigi88BT*:fc 

ftoftja^c«. ttsaKwor^^jLtt^ajg-rs 

^rSC^^pfflg^ftSo CQfttf), ttgAi8ti&tttf±Nl 
i:il«»«UT*DBa«'rsJ:9ftci:ttft< % 8ftf*rBB 

!/>7-7i;l/HiS*. S>0. 0 4tcftS1f§/£<!: L 

[0 0 5 2] ^^tc, S 2 eoHMiOJBJB^Jt^ *Hfi£ 
OJB^Ttt, »S««0*Pl^8atcft5ft«>. ^^14 

[0 0 5 3] «±OCfcfr6, Xffi±3f«*C8atcLA^ 

[0 0 5 4] ft*5, 7"7^>2«i:LT»^-,fy7 
y^a*t*ffl^ft*^ J6lcH:#U^2F**itt» 

nse^tew? STtfti^o 

[0 0 5 5] 

c»w<o5a«] w±a^ftfcc5*^w6A^ft<t9fc* 

HF C s»«**Wig«j?Mlft^«rffli^Tt, mailt 

.so a«*Ec^cfcft<a»aft*«i«s**c4:tfpi(6 
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5 :£tt 
2 S : if*-**** 
2 e iJi-^V^yatt 
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2 8 : U j, h 
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m 7 ] ^<DX ^ □ -;l/)Iliia^8(iffiia 
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2 5, 3 3 

2 6 *-#>7-y->i^ 

2 7,3 4 spy -T 5 K3S«!l<07f fat* 

2 8 S^O^'J -y h 

/0 2 9 K^f<f#«ai««Mfi» 

3 0 R£ 

3 l %>l\Mfffi&M 
3 2 ®flg/i 

3 5 mm 



m 2] 









k 

L, . 








































?~ 




















D 




















V 






















i 




















t 













f.J . ■ — . — ■ — « — 1 ' ' 

0.01 0.1 1 



S-mNDL/ (W^2) 



[0 4 3 




, 3 0 



2 9 : afttt#flHRttfttt3tt 

3 0 : 

3 1 : *K*m&m 
3 2 imam 



(8) 



001-65458 



[15] 



[07] 




3 5 



3 3.34 



3 3 : S^f-tAiS 

3 4 : tKU-<5 KMUTO^vS/att 

3 5 : en 



9. 10 




F^-A(##) 3H003 AA01 AB03 AC03 A001 AD02 

AD03 BD02 8D09 CA02 
3H029 AA02 AA14 AB03 BB44 CC18 

CC38 CC39 CC40 
3H039 AA03 AA04 BB04 CC02 CC03 

CC10 CC35 
3J011 CA01 CA04 LA01 QA04 QA05 

SC01 SE02 



-8- 



